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A DEVICE TO PICK UP A SEMI-CONDUCTOR WAFER THROUGH A 
TRANSFER APERTURE, USING THE APERTURE'S SHUTTER 

The invention is a device to pick up at least one disc-shaped semi-conductor 
wafer from a container of such wafers fitted on one side of an aperture in the transfer 
station of a semi-conductor wafer processing plant, the device being situated on the 
opposite side of the said aperture and the pick-up being effected through it. The device 
incorporates: 

- A moving shutter designed to move between a fu"st, closed aperture, position and a 
second, open aperture, position that allows access to the inside of the container, 

- A means of moving this shutter between these first and second positions, the said 
movement taking place, at least in part, in a plane approximately parallel to the plane of 
the aperture. 

EarUer versions of such devices are instructive. One or more containers are 
fitted to one side of the transfer apertures, more exactly, one container is provided for 
each transfer aperture. The processing equipment for the semi-conductor wafers 
housed in the said containers is located on the other side of the transfer aperture. A 
robot manipulator selects a semi-conductor wafer from within the container on one side 
of that container's aperture, orientates the wafer and, essentially, brings the wafer to the 
appropriate equipment on the other side of the aperture. The robot manipulator is 
attached to the structure used to support or protect the equipment. To allow the robot 
manipulator to grasp a wafer within the container, each aperture is provided with a 
mechanism, generally known as the 'shutter*, that pulls back a cover closing the semi- 
conductor wafer container. The inside of the container and the space containing the 
robot manipulator and the processing equipment are subject to laid-down standards of 
cleanliness and purity. Accordingly, once the closed container has been attached to the 
transfer aperture, the transfer aperture's shutter is interlocked with the container's cover. 
Unlocking the cover and withdrawing it gives access to the inside of the container and 
simultaneously frees the way to the transfer aperture. The robot manipulator mounted 
inside the processing equipment space can then access the semi-conductor wafers 
within all the containers communicating with the processing equipment space by means 
of their respective transfer apertures. 

Such devices have a major disadvantage in that they require considerable space, 
especially for the location of a robotic wafer manipulator used to access one or more 
apertures since such a robot takes up a lot of room between the shutter(s) and the wafer 
processing equipment. Furthermore, space is very expensive in semi-conductor wafer 
processing installations since it is subject to strict atmospheric purity requirements and 
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any reduction in this space would therefore lead to reduced costs in semi-conductor 
manufacture. 

The present invention alleviates these disadvantages whilst bringing with it 
further advantages. More exactly, it refers to a device to pick up, via an aperture in the 
transfer station of a semi-conductor wafer processing installation, at least one disc- 
shaped semi-conductor wafer from within a container of semi-conductor wafers located 
on one side of the said aperture, from the space located on the opposite side of the said 
aperture, the said device consisting of: 

- A moving shutter designed to move between a first position, closing the said aperture, 
and a second position, opening the said aperture and allowing access to the interior of 
the container, 

- Some means of moving the said shutter between its said first and second positions, the 
said movement taking place, at least in part, in a plane approximately parallel to the 
plane of the said aperture. 

The said device may be defined as incorporating: 

- Some means of picking up at least one semi-conductor wafer that is designed to enter 
partially within the said container below a wafer and pick up the latter by its rim, 

- Some means to move the said pick-ups between the space on the second side of the 
aperture and the first side, and back again, 

- Some means of linking the pick-up mechanism to the shutter. 

The linkage between this pick-up mechanism and the shutter is especially 
designed to use an existing movement within the wafer processing installation, that of 
the shutter, to coordinate the shutter with the pick-up mechanism and thus save one 
discrete movement of the semi-conductor wafer manipulation robot. Each shutter is 
therefore fitted with its own means of picking up the wafers within the container 
associated with that aperture. This avoids having to use a large robot wafer 
manipulator in order to access all the transfer apertures within the combined 
installation. In this way, a smaller robot manipulator can be used than those employed 
previously, thus providing shutter-associated space savings. 

By way of an advantage, the invented device also incorporates some means of 
orienting the semi-conductor wafer(s) with the assistance of the pick-ups and pick-up 
mechanism with the aim of changing the orientation of the said semi-conductor 
wafer(s). 

This feature allows the invented device to orientate a selected wafer with the 
main aim of aligning its registration notch. This orientation consists of allowing the 
wafer to rotate within its own plane around its own symmetrical axis at right angles to 
the plane of the wafer. 
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By way of an advantage, the mechanism for moving the pick-ups between the 
space on the second side of the aperture and the first side, and back again, provides a 
means of transferring a semi-conductor wafer from one side of the said aperture to the 
other side. 

This feature allows the invented device to have the advantageous capability of 
move a semi-conductor wafer from its container to the processing equipment or vice 
versa. 

By way of an advantage, the said pick up apparatus consists of two moving 
arms, designed to adopt at. least one initial position in which they lie approximately 
parallel to one another and a second position in which they form a specific angle to one 
another, such that they form a flat surface to support the semi-conductor wafer. 

By way of an advantage, the said wafer pick-ups have at least three rollers 
connected to the ends of the said two arms by means of freely rotating attachments, 
such that the said three or more rollers are spaced around the semi-conductor wafer 
when the two arms are in the second moving arm position. 

By way of an advantage, the said two moving arms lie in a plane approximately 
parallel with the plane of the aperture whilst in their initial position and in a plane at 
right angles to the plane of the aperture when in the second moving arm position. 

By way of an advantage, the mechanism for moving the pick-ups between the 
space on the second side of the aperture and the fij^t side where the container is located, 
and back again, incorporates a third arm. This arm carries the said pick-up apparatus at 
one end whilst the pick-up mechanism's shutter attachment incorporates a joint between 
the third arm and the shutter at its other end such that the pick-ups can move from one 
part of the aperture to another. 

By way of an advantage, the said three arms are joined together such that they 
can move, in coordination with the third arm attached to the shutter, in a plane at right 
angles to the plane of the said shutter. The said pick-up mechanism includes a form of 
coupling between either the first or second arm and the third arm such that any 
movement of the third arm induces a movement in the first or second arms to which it 
is connected. 

By way of an advantage, the said coupling is arranged such that it gives the 
pick-up mechanism a tendency to move the semi-conductor wafer in a direction at right 
angles to the plane of the aperture. 

By way of an advantage, the said first, second and third arms lie in a plane 
approximately parallel to the plane of the aperture in the initial position of the first and 
second arms, and along the upper edge of the said shutter 
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By way of an advantage, the said first, second and third arms also he, when in 
the initial position of the first and second arms, within a space bounded by the two 
planes of the two external faces of the shutter. 

By way of an advantage, the invented device includes a means to deploy 
automatically whichever of the first and second arms is not linked to the third arm by 
the said coupling so that it may switch from the initial to the second moving arm 
position when the third arm moves outside the plane parallel to the plane of the 
aperture. 

By way of an advantage, the said automatic deployment system includes a 
return spring held in the compressed state when the said first and second arms are in 
their initial position. 

By way of an advantage, the said orientation system includes a fiiction-drive 
roller to rotate the rim of the said semi-conductor wafer(s). 

By way of an advantage, the said drive roller is integrated with the shutter and 
the invented device includes a means of moving the drive roller between at least two 
positions. One of these is known as the 'active* position, in which the roller protrudes 
and rotates the semi-conductor wafer. In the other position, the said roller is at least 
partially retracted and allows the movement of the pick-up mechanism from the first 
side of the shutter to the second side and vice-versa. 

By way of an advantage, the invented device includes some arresting system for 
the pick-up mechanism and the pick-up apparatus when in the initial moving arm 
position. 

By way of an advantage, the said arresting system for the pick-up mechanism 
and pick-up apparatus is coupled with the said semi-conductor wafer rotary rim drive 
roller mechanism such that the movement of the drive roller causes the movement of 
the arresting system. 

By way of an advantage, the invented device includes a means of detecting the 
position of a semi-conductor wafer within its container and also includes a means of 
measuring the thickness of a semi-conductor wafer. 

Further features and advantages will become apparent on reading the 
description below of a typical method of assembling the invented device, together with 
the drawings at Annex. This is provided as an example and is not to be considered in 
any way comprehensive. 

Figure 1 shows a perspective view of a typical transfer station including an 
example of one way of configuring the holding invented device in its initial position. 

Figure 2 is an enlarged perspective view taken from detail A of the first view of 
the example of the holding invented device shown in Figxire 1. 
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Figure 3 is a second enlarged perspective view showing details of the holding 
invented device from Figure 1, now in the second position. 
Figure 4 shows a plan view of the detail in Figure 2. 
Figure 5 shows a plan view of the detail in Figure 3. 

The semi-conductor wafer transfer station (10) shown in Figure 1 has been 
deliberately separated from the wafer processing installation (not shown), in order to 
simplify the diagram, and is shown from the operating space side where the wafer 
processing equipment (not shown) would be located. The invented pick-up device (12) 
is used to pick up one or more disc-shaped semi-conductor wafers housed in the semi- 
conductor wafer container (14) fitted to the first side (15) of the aperture (13), from a 
space (16) on the other side (17) of the aperture (13) opposite the first side (15), via the 
aperture (13) of the transfer station (10). The one or more semi-conductor wafers are 
ideally arranged beforehand in the container (14) in parallel planes at right angles to the 
plane ofthe aperture (13). The device (12) consists of: 

- A moving shutter (1), also known as the 'gate', designed to be moved between an 
initial position (as shown in Figure 1), closing the aperture (13) and a second position 
(not shown), freeing the way to the aperture (13) and allowing access to the inside of 
the container (14). 

- Some means of moving (18) the shutter (1) between the initial and second positions, 
the movement of the shutter being at least partially in a plane approximately parallel 
with the plane of the aperture (13), eg, a vertical plane and, in this example, the vertical 
plane in which the shutter runs. 

- Some means of picking up (2) one or more semi-conductor wafer(s) that is designed 
to enter partially the container (14) below the wafer to be removed and, ideally, 
between at least two successive wafers (not shown), picking up the semi-conductor 
wafer by its rim (19). 

- Some mechanism for moving (3) the pick-ups (2) between the space (16) on the 
second side (17) of the aperture (13) and the first side (15), and back again. 

- Some means of linking (4) the shutter (1) to the mechanism (3) and the pick-ups (2), 

- Ideally, some means of orienting (20) the semi-conductor wafer once seized by the 
pick-ups (2), coordinated with the latter and the mechanism (3) with the aim of 
changing the orientation ofthe semi-conductor wafer. 

Neither the shutter (1) or gate, the gate mechanism (18) nor the transfer station 
(10) generally will be further described here since they are well-known to those 
working in the business. Similarly, the semi-conductor wafer container (14) is of a 
well-known type of a standard shape designed to integrate with transfer station 
apertures. The shutter (1) is generally trapezoidal in shape and placed over the aperture 
(13) in its initial position in which it is intended to unlock the door of the container (14) 
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and, on moving to its second position, to free the way to the aperture (13). To free the 
way to the aperture (13), the shutter first mbves towards the rear within the space (16) 
and then makes a downward movement within this space in a plane parallel with the 
aperture (13). The shutter (1) has a thickness, as shown, of several millimetres, or 
possibly centimetres, that houses the usual mechanisms (not shown) for freeing the 
door of the container (14). Generally, it covers an area slightly larger than that of the 
aperture (13). 

The pick-up apparatus (2) and its mechanism (3), the attachment system (4) 
linking the shutter with the pick-up apparatus (2) mechanism (3) and the orientation 
system (20) will now be described in greater detail with the aid of Figures 3 to 5. 

As shown in Figures 3 and 5, the pick-up apparatus (2) includes two moving 
arms, a first (6) and a second (7), designed to adopt at least one initial position in which 
they lie approximately parallel, as shown in Figure 4, and a second position in which 
they form a specific angle, a, with one another, as shown in Figure 5, such that they 
define a flat sxuface to support the semi-conductor wafer (11). 

The wafer's pick-up apparatus (2) also incorporates, ideally, three pairs of 
rollers (21) connected to three extremities on the first (6) and second (7) arms by means 
of a rotating attachment, as shown in Figures 3 and 5, such that the three pairs of rollers 
(21) are spread aroxmd the semi-conductor wafer (11) when the first (6) and second (7) 
arms are in the second moving arm position, thus forming a flat surface to support the 
semi-conductor wafer (11), as shown in Figure 5. To this end, as shown in Figures 3 
and 5, the first arm (6) carries two freely-rotating support rollers (21) at each of its ends 
whilst the second arm (7) is hinged on the first arm (6) at one of its ends and carries two 
freely-rotating support rollers (21) at its other end. Thus, in the initial position shown 
in Figure 4, the first arm (6) and the second arm (7) are folded back against one another 
whilst, in the second position shown in Figures 3 or 5, they are separated from one 
another in such a way as to define at least three points of support for the semi- 
conductor wafer (11) in the form of three pairs of support rollers (21). In order to 
support the wafer (11) and allow it to rotate around its own axis, each roller (21) ideally 
has a tapered base on which rests the wafer's lower rim surface, and above which is a 
cylindrical section intended as a rotary stop mechanism for the wafer inside the rollers 
(21). In the usual manner, the three rotating rollers (21) are paired in order to ensure the 
correct static equilibrium of the selected wafer in spite of the presence of a notch (60), 
or some other registration means, on the rim (19) of the wafer (1 1). 

The mechanism (3) for moving the pick-ups (2) between the space (16) on the 
second side (17) of the aperture (13) and the first side (15) where the container (14) is 
fitted, and back again, ideally incorporates a third arm (8). This arm carries the pick-up 
apparatus (6, 7) at one end (22) and the shutter (1) mechanism (3) attachment system, 
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(4) in the form of a joint (23) between the third arm (8) and the shutter (1), at its other 
end (24) such that the pick ups (6, 7) can move from one part of the aperture to another 
as described later. 

The first (6), second (7) and third (8) arms are jointed together such that they 
can move in coordination with the joint (23) of the third arm (8) on the shutter (1) in a 
plane at right angles to the plane of the aperture (13). The pick-up (6, 7) mechanism (3) 
carries a coupling (not shown) between the first arm (6) and the third arm (8) such that 
any movement of the third arm will induce a movement of the first arm to which it is 
coupled. The coupling method, eg, a belt drive (not shown), is arranged inside the arm 
(8) such that it makes the pick-up (6, 7) mechanism move the semi-conductor wafer 
(11) through a direction at right angles to the plane of the aperture, typically using a 
drive belt ratio of 2: 1 between arms (6) and (8). 

Thus, when in their initial position, the first (6) and second (7) moving arms are 
folded back against one another and lie in a plane approximately parallel to the plane 
(61) of the aperture and along the upper edge (62) of the shutter, ideally in the space 
(63) between the two planes (64 and 65) of the two external faces (25 and 26) of the 
shutter (1). When they are in the second moving arm position, these arms lie in a plane 
at right angles to the plane of the aperture due to the rotary joint (23) of the arm (8) 
whose axis of rotation is parallel to the plane (61) of the aperture (13) or to the planes 
(64, 65) of the shutter (91), as shown in Figure 4. 

The device (12) as shown also incorporates an automatic system (27) to deploy 
the second arm (7), that does not have a rotary coupling with the third arm (8) but 
which is free to rotate on the fu-st arm (6), so that it can change between the initial and 
second moving arm positions when the third arm (8) moves clear of the space between 
the planes (64) and (65) parallel to the plane (61) of the aperture. This automatic 
deployment system ideally consist of a return spring (27), eg, a leaf spring as shown in 
Figure 5, held in the compressed state when the first and second arms are in their initial 
position and set between them such that when the third arm (8) pivots and causes the 
first arm (6) to rotate, due to its coupling, the second arm (7) can move away from the 
first arm (6) by pivoting in turn around its own joint (28) on the first arm (6) as the 
spring (27) relaxes. When it comes up against the stop (not shown but ideally 
adjustable, eg, a stop-screw), the three groups of rollers (21) will be in the correct 
position to receive or pick up a semi-conductor wafer, dependent on the angle (a) to the 
aperture defined as a fimction of the selected wafer's diameter and the chosen chord 
distance between the two groups of rollers (21) on the arm (6) needed obtain adequate 
static and dynamic balance for the wafer. 

The mechanism (3) for moving the pick-up apparatus (6, 7) between the space 
(16) located on the second side (17) of the aperture and the first side (15), and back 
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again, uses the arm (8), ideally pivoting either side of the shutter (1), together with the 
coupling between the first (6) and third (8) arms, is also designed to transfer a semi- 
conductor wafer fix)m one side of the aperture (13) to the other side. 

The linkage (4) between the third arm (8) and the shutter (1) therefore includes 
a joint (23) between the arm (8) and the shutter that is able to rotate around an axis 
parallel to the face of the aperture (13) and at right angles to the planes of the stored 
semi-conductor wafers (11) in the container (14), An electric motor (29) drives the 
rotation of the arm (8) in both rotary directions around the joint (23). Ideally, a brake 
(9) acts on the shaft of the motor (29) so as to stop it, and thus the arm (8), in a given 
position. Such a braking system avoids the need for continuous control of the motor 

(29) . The brake (9) may consist of collets that clamp onto a shaft rotating with the shaft 
of the motor (29), these collets being controlled electro-magnetically. The braking 
system is provided with a position encoder that recognises the position of the arm (8). 
When the brake is enabled, the arm is immobilised in the chosen position and when the 
brake is not enabled, the arm (8) is free to move. 

The orientation system (20) ideally consists of a rotating friction-drive roller 

(30) acting on the rim (19) of the semi-conductor wafer (1 1). The drive roller (30) is 
integrated with the shutter (1) and the device (12) ideally incorporates some means (31) 
of moving the roller (30) between at least the two positions, the one known as 'active*, 
in which the roller protrudes and drives the semi-conductor wafer (11) in rotation as 
shown in Figure 3, and one other in which the roller (30) is at least partially withdrawn 
and thus allows the mechanism (3) to move between the first side (15) of the shutter 
and the second side (17) and back again. The retractable roller (30) may typically be 
moved in translation along an axis (66) parallel to the axis (67) of the joint (23) on the 
arm (8) and fitted on the upper edge of the shutter (1). An electric motor (32) 
integrated with a standard position encoder may be used to rotate the roller (30), whilst 
an electric motor (37) integrated with a standard position encoder may be used to move 
the roller (30) along its own axis of translation using a rack and pinion system, for 
example, by recognition of the roller's (30) position on its movement axis (66). 

The orientation of a semi-conductor wafer (11) seized by the pick-ups is 
achieved in the following manner. The roller (30) is brought to the upper position 
along its translation axis (66) using the motor (37). Motor (29) moves the arm (8), 
bringing the semi-conductor wafer (1 1) up against the roller (30) by rotating the arm (8) 
imtil the rim (19) of the wafer (11) touches the roller (30). The roller then rotates the 
wafer (1 1) by friction drive. In the usual manner, the device (12) includes sensors to 
detect the wafer's registration mark, eg, an opto-electronic sensor (68) transmitting a 
beam of light and detecting its reflection from the wafer's surface until the beam crosses 
the notch (60) or other wafer orientation mark. To this end, the sensor (68) may be 
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located beside the roller (30), eg, on an attached mounting (34), such that its follows the 
movements of the roller (30) in translation but hes below the path of the wafer as it 
rotates to its registration position. Once oriented, the motor (29) moves the arm (8) to 
release the wafer from its contact with the roller (30), thus allowing the roller to retract 
in whole or in part within the shutter (1) by means of the motor (37) and the rack and 
pinion system (in the example). Once the drive roller (30) is at least partially retracted, 
it is no longer an obstacle to the movement of the arm (8). This arm may then move 
from one part to the other of the aperture (13) in order to transfer the selected wafer 
(11). Note that the means used to orientate (20) the wafer (11) against the roller (30) 
must allow for the subsequent rotation of the wafer (11) after orientation due to the 
movement of the arms (6) and (8) when positioning it or replacing it in the container 
(14). 

Ideally, the device shown in the diagrams includes some means of arresting (35) 
the mechanism (3) and the pick-ups (2) in the initial moving arm position. As will be 
explained, the arresting system for the mechanism and the pick-ups is ideally coupled 
to the drive roller (30) mechanism (31) such that the movement of the roller causes the 
movement of the arresting system (35). Typically, the arresting system consists of a 
lever (38) jointed somewhere around its centre (41) onto the shutter (1), with one end 
(40) firmly attached to the roller (30), more exactly onto its translation movement 
mounting (34) by means of a joint (42) at least able to rotate, and, in this example, to 
move in translation also. The other end of the lever (39) is free to move and protrudes 
over the upper face (69) of the shutter (1) when the roller (30) is wholly or partially 
retracted within the shutter. The positions of the shutter (1), lever (38) and roller (30) 
support (34) connections (41, 42) are respectively defined such that when the roller (30) 
is in the upper position, driving the wafer (11) in rotation, the free end (39) of the lever 
(38) is sufficiently retracted within the shutter that it does not obstruct the positioning 
of the wafer (1 1) against the roller (30). When the roller (30) is then wholly or partially 
retracted within the shutter (1) so that the arms may be folded back against one another 
over the shutter, the end (39) of the lever (38) protrudes above the shutter and across it. 
This forms a stop for the first (6) and second (7) arm when the motor (29) rotates the 
third (8) arm and brings the arm (7) against the stop, as shown in Figure 4. When, 
during this movement, the arm (7) contacts the free end (39) of the lever (38) 
protruding above the shutter, the motor (29) continues its rotation such that it 
compresses the spring (27) lying between the first and second arms until both arms (6, 
7) arrive at their initial position as described above; ie, folded back against one another, 
ideally within a space more or less equivalent to the thickness of the shutter (1). In this 
position, the pick-ups cannot pick up a wafer and so this forms the *at rest position' for 
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the device (12). When in this position, the door to the container (14) may be opened or 
closed. 

The device (12) as shown ideally includes some means to detect the presence 
and position of a semi-conductor wafer within the container (14) and to count the 
wafers. It might also include some standard means of measuring- the thickness of a 
semi-conductor wafer. The arm (6) may well incorporate a light beam generator (44) at 
one of its ends (43), such as a light-emitting diode (LED), with a receiver for this beam 
(46) at the other end somewhere (45), eg, a phototransistor. The arm (6) needs 
clearance (47) to allow the semi-conductor wafers within the container to break the 
light beam from the LED (44) when the shutter (1) is moved vertically, moving with it 
the pick ups on the arm (6), as explained later. 

The device (12) as shown ideally includes some means (48) of detecting the 
presence of a semi-conductor wafer on the pick-ups (2), eg, some optical system 
consisting of two separate lightrbeam emitters (49), eg, two light-emitting diodes, and 
two separate receivers (50) for these beams, eg, two phototransistors, one for each 
beam. 

The device (12) as shown in Figures 3 to 5 may be incorporated into any known 
type of shutter that comes in the form of a hollow trapezoid, as shown in Figure 1 for 
instance, where the standard upper part has been replaced by a rigid cover (55) of sonae 
suitable shape to enclose the upper part of the shutter whilst forming a rigid structure to 
support the mechanism (3) for the pick ups (2), the linkages (4) between the shutter (1) 
and the mechanism (3) and the orientation system described above. Such a shutter is 
shown best in Figure 3. The location of these components, their sizes and shapes, are 
designed in such a way that they may carry out their various design functions as 
described above and yet be fitted within the fi*ee space of the shutter. Thus, the 
orientation system's support (34) would ideally pass through the rigid cover (55) by 
means of a transit port, together with the pivot shaft (23) of the arm (8). All the 
invented device's (12) motion ancillaries, such as the motors (29, 37) and the brake (9) 
might ideally be fixed under the cover (55) and thus enclosed within the shutter. The 
only items appearing above the cover being the semi-conductor wafer pick up arms and 
mechanism, the stop (39) and the retractable orientation system. 

The operation of the device (12) described above will now be explained in detail 
with a description of a typical procedure for which the device (12) might be used: 

- In a standard manner, a container (14) of semi-conductor wafers (1 1) is brought up by 
a transport mechanism (not shown) and placed against the first side (15) of the aperture 
(13) of the transfer station, 

- In an equally standard manner, the shutter or gate (1) is placed against the door (not 
shown) of the container (14) on the second side (17) of the aperture (opposite the first 
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side (15)) in such a way as to open the container by unlocking the door whilst holding 
the one against the other, 

- The shutter then clears the aperture (13) in a standard manner by means of the 
mechanism (18) mbving away from it in a direction generally at right angles to the 
aperture and then in a vertical direction towards its second position in order to free the 
way to the aperture and give access to the wafers inside the container. During these 
stages, the arms (6, 7 and 8) remain folded over the shutter against the elevated stop 
(39), the drive roller (30) being retracted into the shutter, 

- During its vertical movement, the shutter may 'sweep' all the wafers such that the 
sensors (44, 46) used to detect the presence and position of wafers within the container 
(14) can come into play and detect all the wafers in the container. To achieve this, the 
ann (8) moves the arm (6) towards the wafers in the container without touching them 
but such that the wafer sensors (44, 46) can do their job, ie, sense a stack of wafers, 

- The pick-ups (2) may then select a wafer (11) as follows: The shutter withdraws to 
allow the pick-up arms to deploy by moving the arm (8) towards the interior of the 
container. This arm is followed by the arms (6 and 7), entering the container below the 
wafer to be picked up. Arm (7) is then completely free to move as the spring (27) is 
relaxed and the three groups of supporting rollers (21) are in position to support the 
wafer (1 1). Once the arms (6 and 7) are under the selected wafer and the brake (9) has 
been enabled, the shutter's mechanism (18) can raise the shutter to locate and support 
the wafer between and over the rollers (21), 

- The selected wafer may then be oriented in the following manner: The arm (8) 
withdraws the selected wafer from the container (14) after disenabling the brake (9) 
whilst the roller (30) is raised above the shutter to the upper (wafer orientation) position 
and the linked stop (39) is lowered accordingly. At the same time, the arm (8) brings 
the wafer's rim into contact with the roller (30) by means of the motor (29). Typically, 
the brake (9) is then enabled and the wafer orientated by the motor (32) driving the 
roller (30) whilst its position is detected by wafer's registration mark sensors (33), 

- The orientated wafer may then be replaced in its container (14) or transferred into the 
space (16) on the opposite side to the container for processing. To achieve this, the arm 
(8) moves the wafer away from the roller (30), disenabling the brake (9) so that the 
roller may be wholly or partially retracted and thus clear the path for the arm (8), where 
necessary, and the wafer over the shutter. While this is happening, the stop (39) is 
partially raised but leaves the path clear for the wafer (11) above the shutter. In fact, it 
is this middle position for the roller (30) and stop (39) mechanism below the wafer that 
allows the transfer of the wafer from one side to the other of the aperture (13). Note 
that the extraction of the wafer (11) from its container ideally follows a straight-line 
path to prevent it touching the walls of the container. 
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Note too that the invented device may include some means of identifying a 
wafer, eg, using some standard camera technology with which to recognise wafer 
markings (not shown). Such a camera might be located in the upper part of the transfer 
station (10) in such a way as to identify a wafer that might have been brought within 
range of the camera by means of the shutter (1) during its vertical travel, together with 
the arm (8). 

The typical procedure above is not the only one that might be used with the 
invented device. Other procedures may of course be used to satisfy the semi-conductor 
wafers* processing requirements. 



